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1571 ~ ABSTRACT

A smoke detector mcludes a sensmg unit whlch has a

power terminal adapted to receive electrical energy. A
timing device in the smoke detector includes a switch, a
timer and a manually operable device. The switch is
coupled to the power terminal for interrupting current

‘thereat. The timer can operate the switch to cause inter-

ruption of current at the power terminal for a predeter-

" mined interval. The manually operable device can actu- |

ate the tlmmg means and start its predetermined inter-
val.

13 Claims, 2 Drawing Figures
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. 1
" TIMED SMOKE DETECI‘ION

BACKGROUND OF THE INVENTION

The present invention relates to timers and, in partic-
ular, to timers used to interrupt the power to a smoke
detector for a predetermmed interval.

It is known to use a timer in connection with an alarm

system that can detect smoke. This known timer deter-
mines whether the sensed condition persists for a mini-
mum duration before soundmg an alarm. A disadvan-
tage with this system is that it does employ a manual

override and therefore cannot adequately handle smoky
conditions that may persist for a relatively long time but

which are not dangerous. For example, during its use
smoke may persist in a kitchen and timed alarms accord-
ing to the prior art will be triggered by this non-danger-
ous smoky condition. It is also known to use a smoke
detector to actuate a fan for a predetermined interval of
time. Of course, this known system will respond to all
smoky conditions, even relatively brief ones. |
Also known is a burglar alarm which has a manual
disabling switch which, when actuated, prevents the
burglar alarm from sounding for a predetermined inter-
val, allowing an occupant to enter or leave a protected
area without sounding the alarm. However, these

known systems have not been connected to smoke de-

tectors and therefore have not operated with appropri-
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detector and render it immediately operable. This latter

feature is useful where the smoky condltlon clears

sooner than normally expected.

In a preferred embodiment, a pulse generator isused

as a clock to drive a divider which produces pulses
having a selectable duration of fifteen, thirty or sixty
minutes. Preferably, a bistable multivibrator is con-
nected with the divider to keep it reset or to set it free

to divide. A start and stop switch directly controls the

' multivibrator and can change its state. Also in a pre-
ferred embodiment, after the timer has changed state at

the end of its predetermined interval, this change in

-state is fed back to the multivibrator to drive it to a state

causing resettmg of the divider.
Also in a preferred embodiment, the timer and the

multivibrator operate through a gate to drive a pair of

~ Darlington-connected transistors. This pair of transis-
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tors is used to switch current supplied from a battery to

the smoke detector. Also in a preferred embodiment, an
output of the divider which is cycling at the rate of

approximately one Hertz is used to drive a flasher, for

example, a light emitting diode. This flasher then indi-

- cates the existence of the interruption interval and alerts
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ately sized delays or with appmprlate c1rcu1try for dis-

abling a smoke detector.
- Accordingly, there is a need for 2 manually operable
-tlmer for disabling a smoke detector for a predeter-
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mined interval when non-dangemus smake may be

present.

| SUMMARY- OF THE INVENTION

- 35

In accordance with the illustrative embodiment dem-

onstrating features and advantages of the present inven-

tion, there is provided in a smoke detector having a

sensing unit, a timing device. The sensing unit has a
power terminal adapted to receive electrical energy.

The timing device includes a switch means, a timing
means and a manually operable means. The switch

means is coupled to the power terminal for interrupting

current thereat. The timing means can operate the
switch means to cause interruption of current at the
- power terminal for a predetermined interval. The man-
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the occupant.

" BRIEF DESCRIPTION OF THE DRAWINGS
The above brief description as well as other objects,

features and advantages of the present invention will be

more fully appreciated by reference to the following
detailed description of a presently preferred but none-
theless illustrative embodiment in accordance with the
present invention when taken in conjunction with the
accompanymg drawings wherein:

FIG. 1 is a schematic block diagram of a tumng de-

vice according to the principles of the present inven-

tion; and
FIG. 2 is a more detailed schematic diagram of the
tlmmg device of FIG. 1.

' DETAILED DESCRIPTION OF THE
'~ PREFERRED EMBODIMENT

Referrlng to FIG. 1, a tlmlng means is shown herein
‘comprising a divider 10 having a clock input CL driven

by a 1165.8 Hz clock 12. It will be appreciated that the

~ frequency of this clock can be adjusted depending upon

ually operable means can actuate the timing means and

start its predetermined interval.
- Inarelated method accordmg to the principles of the
same invention, a smoke detector is operated in an occa-
- sionally smoky environment with a clock and a switch.
The method includes the step of manually actuating the

switch to remove power from the smoke detector but
35

not the clock when smoke is observed. The method also
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includes the step of operating the switch to restore

power to the smoke detector after the expiration of a
predetermined mterval whose duratlon is measured by
the clock. |

By using apparatus and methods according to the
foregoing, a relatively effective and efficient technique
is provided for preventing unnecessary alarms from a
- smoke detector. In a preferred embodiment, a start and
stop button is used to control a timer. By actuating the
start button, the timer is caused to remove power from
the smoke detector for a preset interval, for example,
 fifteen to sixty minutes. The stop button can be used to
terminate the timed interruption of power to the smoke

- the amount of division provided by divider 10 as well as
the timing desired from divider 10. In this embodiment,

divider 10 has output terminals identified herein as one
hour, 4 hour, 1 hour which signifies division by 223, 222
and 221, respectively. A terminal, which in this embodi-
ment causes division by a factor of 219, is connected to
the cathode of light emitting diode 14, whose anode

‘connects to a source of positive potential. Diode 14 is
referred to herein as a light emitting source. Resetting
input R of divider 10 is connected to output Q of a
“bistable means shown herein as bistable multivibrator 16

which is in this embodiment an RS flip-flop. Flip-flop 16
is connected to a manually operable means shown
herein as start switch 18 and stop switch 20. Start
switch 18 is serially connected between reset input R of
flip-flop 16 and a source of positive potential. Stop

~ switch 20 is serially connected between that source of
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positive potential and set input S of flip-flop 16. The -
plurality of output terminals (1 hour, 4 hour and £ hour)
of divider 10 are selectable by means of switch 22 to

~ input S of flip-flop 16 and one input of NOR gate 24,

‘whose other mput connects to output Q of flip-flop 16.
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The output of NOR gate 24 connects to a switch means
shown herein as Darlington-connected pair of transis-
tors Q1 and Q2, whose collectors of both connect to a
source of positive potential. The output of NOR gate 24
connects to the base of transistor QI, whose emitter
connects to the base of transistor Q2. The emitter of
transistor Q2 connects to a power terminal 26 of a con-
ventional smoke detector 28.
- In FIQG. 2, a more detailed schematic of the apparatus
of FIG. 1, the smoke detector has been deleted. Previ-
ously mentioned start switch 18 is serially connected
with resistor R1 between a source of positive potential
and one input of NOR gate 30, whose other input con-
nects to the output of NOR gate 32. Previously men-
tioned stop switch 20 1s shown serially connected with
resistor R2 between the source of positive potential and
one input of NOR gate 32, whose other input connects
to the output of NOR gate 30. Resistor R3 and capaci-
tor C1 are connected in parallel between ground and
the junction of resistor R1 and NOR gate 30. Resistor
R4 and capacitor C2 are connected in parallel between
ground and the junction of NOR gate 32 and resistor
R2. Integrated circuit 34 is shown containing a divider
40 and four inverters. The output of NOR gate 30 i1s
connected to the input of inverter 36, whose output is
connected to the input of inverter 38, the output of the
latter being connected to reset input R of divider 40 and
a supplemental input of inverter 42. This supplemental
input drives inverter 42 to a predetermined state regard-
less of any other input. Serially connected between the
input and output of inverter 42 are resistors RS and RS,
whose junction is connected to one terminal of capaci-
tor C3, its other terminal being connected to the output
of the inverter 44 and clock input CL of divider 40. The
output of inverter 42 connects to the input of inverter 44
to complete a positive feedback loop causing inverter 42
and 44 to oscillate, preferably, at 1165.8 Hz. Divider 40
has output terminals identified as +214, -219and —+2°
indicating the division performed at each respective
terminal. The latter two terminals are separately con-
nected with resistors R7 and R8 which lead to the
switched terminals of switch 46 so that one of those
resistors can connect to the base of transistor Q3 and
one terminal of resistor R9, whose other terminal is
grounded. Transistor Q3 has its emitter connected to
ground and its collector connected to the cathode of
light emitting diode 14. Resistor R10 1s connected be-
tween the source of positive potential and the anode of
diode 14. Terminal 214 of divider 40 connects to clock
input CL of divider 48, whose reset input R connects to
the output of NOR gate 30. Division by 27, 28and 27 are
provided by terminals 2%, —28and 27, respectively,
each being selectable by switch arm 22 which connects
to the anode of diode 50 and one input of NOR gate 24.
The other input of NOR gate 24 connects to the output
of NOR gate 32. Resistor R14 connects between the

cathode of diode 50 and the junction of capacitor C2

and NOR gate 32. Resistor R11 connects between the
output of NOR gate 24 and the base of transistor Q1,
whose emitter connects to the base of transister Q2. The
collectors of transistors Q1 and Q2 both connect to the
source of positive potential. The emitter of transistor Q2
connects to previously identified terminal 26. A degree
of filtering is provided by the parallel combination of
capacitor C4 and resistor R12 which connect between
terminal 26 and ground.

To facilitate an understanding of the principles asso-
ciated with the foregoing apparatus, its operation will
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be briefly described. It 1s initially assumed that detector
28 1s operating 1n a smokeless environment and is not
sounding an alarm. An occupant of a room protected by
detector 28 may now notice the onset of a smoky condi-
tion caused by acitvity such as cooking. Accordingly,
the detector 28 may be about to sound or may, in fact,
have sounded unnecessarily. Therefore, an occupant of
the protected room may preclude or terminate such an
alarm by depressing start switch 18 which applies posi-
tive potential to one input of NOR gate 30 (FIG. 2) to
produce a low output therefrom. This couples a low
signal to reset inputs R of dividers 40 and 48 allowing
them to commence counting. At this time, the outputs
of divider 48 are low and, assuming switch 20 is open,
both inputs to NOR gate 32 are low. Consequently, it
applies a high signal to an input NOR gate 24, whose
resulting low output turns transistors Q1 and Q2 off.
Therefore, power 1s removed from terminal 26 and no
alarm can sound from detector 28. NOR gate 32, receiv-
ing low inputs from switch 20, divider 48 and NOR gate
30, applies to the latter a high signal so that switch 18
can now be released without further effect.

Pulses are provided by the oscillator composed of
inverters 42 and 44 connected in a positive feedback
arrangement. They apply pulses to clock input CL of
divider 40 at a 1165.8 Hz rate. Consequently, pulses are
produced from terminal =210 at approximately a one
Hertz rate which when coupled through resistor R7
cause transistor Q3 to become periodically conductive
at the same rate. Therefore, light emitting diode 14
flashes and alerts the occupant of the protected room of
the operation of timer 34 and the interruption of the
smoke detector.

Pulses are provided by terminal 214 of divider 40 at
about a 0.07 Hz rate so that divider 48 can produce on
terminals 29, <28 and +27 pulses which appear after
the elapsing of 60, 30 and 15 minutes, respectively.

After approximately 60 minutes elapses, output termi-
nal 27 of divider 48 produces a high signal. This high
output is coupled through diode 50 to an input of NOR
gate 32 causing it to produce a low output. The low
output from NOR gate 32 is applied to one input of

- NOR gate 30, whose other input is now low since start
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switch 18, presumably, was not held closed for the full
60 minutes. Consequently, NOR gate 30 produces a
high signal which is applied to one input of NOR gate
32 which completes the transfer of the state. Accord-

ingly, current from diode 50 can end without further

affect. The high output from NOR gate 30 is coupled to
reset intputs R of dividers 40 and 48, causing thetr out-
put terminals to become low, resulting in a low input
being applied by switch 22 to one input of NOR gate 24.
Since the other input of NOR gate 24 is connected to
the low output of NOR gate 32, a high signal is applied
to the base of transistor Q1 causing it and transistor Q2
to conduct. Consequently, power is delivered from the
source of positive potential to power terminal 26. This
completes a cycle wherein power was removed and has
now been restored to the smoke detector 28 (FI1G. 1).

- It will be appreciated that the foregoing 60 minute
interruption could be aborted by depressing stop switch
20. Such depression would apply a positive signal to
NOR gate 32 in a fashion identical to that provided
through blocking diode 50. In an identical fashion,
counters 40 and 48 would be reset to produce a low
signal on one input of NOR gate 24, whose other input

‘receives from the the output of NOR gate 32 a low

output in response. to the closure of switch 20. Conse-
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quently, power would again be restored by rendering
transistors Q1 and Q2 conductive.

It is to be appreciated that various modifications may

be implemented with respect to the above described
preferred embodiment. For example, the extent of divi-
sion performed by the dividers can be altered depending
upon the frequency on the clock driving them and the
desired length of interruption. Furthermore, in some
embodiments, instead of a clock and divider a mechani-
cal clock can be employed to provide a similar result. It

6

sald switch means to interrupt current at sald
power terminal.

5. In a smoke detector accordmg to claim 4 wherein

said timing means is operable to drive said bistable

means Into a second one of said pair of states at the
expiration of said predetermined interval in response to

said divider reaching a predetermined count.
6. In a smoke detector accordlng to claim 5 wherein

~ said manually operable means is operable to drive said

10

1s also expected that the illustrated flip-flop may be =

deleted in embodiments so arranged that the divider
enters the appropriate states in response to manually
inttiated signals. Furthermore, the illustrated Darling-
ton-connected pair of transistors may be replaced by
thyristors, relays or other appropriate switching de-
vices. In addition, while a stop switch is convenient, it
may not be employed in all embodiments. Similarly, the
flashing, light emitting diode is optional. Moreover, the
“many illustrated components-can be replaced with alter-
nate components depending upon the desired power
rating, speed, accuracy, temperature stability, size, etc.

Obviously, many modifications and variations of the
present invention are possible in light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims, the invention may be

practlced otherwise than as spemﬁcally descrlbed
What 1s claimed is: | -

1. In a smoke detector having a sensing unit, said umt

having a power terminal adapted to recelve electncal |

energy, a timing device comprising:
switch means coupled to said power terminal for
interrupting current thereat, said switch means
being operable to dissipate less power when inter-
rupting current at said power terminal;

bistable means into said second one of said states,

whereby current at said power terminal can be inter-

rupted and restored by manual intervention. |
7. In a smoke detector according to claim 6 wherein

- said bistable means is operable to reset said divider in .
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timing means for operating said switch means to -

cause interruption of current at said power termi-
nal for a predetermined interval, said timing means
‘and sensing unit having a common potential line,

said switch means having a control terminal and a

pair of switched terminals controlled thereby, the
terminals of said switch means carrying potentials

constrained within upper and lower limits, one of

said imits being established by the potential on sald
- common potential line; and

manually operable means for actuating said timing
means and starting its predetermined interval.

2. In a smoke detector according to claim 1 wherein

45

sald timing means is adjustable to alter the duration of 5

said predetermined interval, said timing means having
an input circuit for determining said predetermined
interval, said input circuit having a time constant of less
than one second. | |
3. In a smoke detector accordlng to claim 1 whereln
said timing means comprises: |
a clock for providing regular pulses at a gwen rate;
and
a divider driven by said clock for providing a tmung
pulse to said switch means.
4. In a smoke detector accordlng to claim 3 whereln
said timing means includes: |

sald second one of said states.
8. In a smoke detector according to claim 7 whereln
said divider has a plurality of output terminals, one of

them being selectable to set the duration of said prede-
termined interval.

9. In a smoke detector according to claim 8 wherein

satd switch means comprises:

a Darlington-connected pair of transistors.

10. In a smoke detector accordlng to clalm 7 further

comprising: -

a light emitting source coupled to sald divider and
operable to be flashed at a rate proportional to the
repetition rate of said clock, said bistable means
being operable in response to said divider reaching
a predetermined count to terminate counting and
the flashing of said light emitting source.

11. In a smoke detector according to claim 10

-wherein the duration of said predetermined interval is -

limited to a range substantlally between fifteen to smty

minutes.

12. A smoke detector comprlsmg
a sensmg means havmg a power terminal for provid-
ing an alarm signal in response to smoke; )
a switch means coupled to said power terminal for .
interrupting current thereat, said switch means
being operable to dissipate less power when inter-
. rupting current at said power terminal;
timing means for operating said switch means to
- cause Interruption of current at said power termi-
- nal for a predetermined interval, said timing means
and sensing unit having a common potential line,
said switch means having a control terminal and a
pair of switched terminals controlled thereby, the
terminals of said switch means carrying potentials
' constrained within upper and lower limits, one of
said limits being established by the potential on sald
- common potential lines and |
“manually operable means for actuating said timing
means and starting its predetermined interval.
13. A method for operating a smoke detector in an

~ occasionally smoky environment with a pulse generator
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a bistable means coupled to said timing means for

- rendering it monostable, said manually operable
means being operable to drive said bistable means
into a first one of a pair of states, said bistable

65

means being operable in said first one of its states to -

render said timing means operative and to, cause

and a switch, comprising the steps of:
manually actuating said switch to remove power
from said smoke detector but not said pulse genera-
~ tor when smoke is observed;
counting pulses from said pulse generator;
operating said switch to restore power to said smoke
detector after the expiration of a predetermined
interval, whose duration is measured by the occu-
~ rence of a predetermined number of pulses;
manually actuating said switch to restore power to -
said smoke detector if smoke is no longer observed

~ before the explratlon of said predetermmed inter-

val |
TN T
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